In the interest of utilized more stable automobile components at high speed for reduction the vibration of mechanical system, dynamic characteristics analysis plays a vital role in complex mechanical parts. Factors influencing on the level of vibration response were determined and optimized by the approach of experimental design. Based on golbal and local proerties of crankshaft structural properties, it was found that main journal diameter and Young's modulus were recommended as inital values. Modification of crankshaft structure was performed carefully with the aspect of compatitablity for engine equipment. The reduction of vibration response was achieved and structure resonance has been shifted toward higher frequency domain. This approach proposed for the optimizing the structural parameters and would provide potential value basis to qualitative measure of parameters and determination of optimized structure.
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________________________________________________________________
R e s e a r c h H i g h l i g h t s .
In the interest of utilized more stable automobile components at high speed for reduction the vibration of mechanical system, dynamic characteristics analysis plays a vital role in complex mechanical parts. Factors influencing on the level of vibration response were determined and optimized by the approach of experimental design. Based on golbal and local proerties of crankshaft structural properties, it was found that main journal diameter and Young's modulus were recommended as inital values. Modification of crankshaft structure was performed carefully with the aspect of compatitablity for engine equipment. The reduction of vibration response was achieved and structure resonance has been shifted toward higher frequency domain. This approach proposed for the optimizing the structural parameters and would provide potential value basis to qualitative measure of parameters and determination of optimized structure.
_________________________________________________________________________
G r a p h i c a l A b s t r a c t
________________________________________________________________
R e s e a r c h O b j e c t i v e s
The task of seeking an optimum crankshaft for an automobile crankshaft which can reduce the vibration has made this study more challengeable. Zetty RMS et al. investigated the effect of sensitivity by modifying mass and stiffness on crankshaft structure to identify dynamic characteristics of crankshaft (Zetty et al., 2015 & Kakade & Pasarkar, 2015 . The more complex the model, the more complex the design variables and parameters condition involved in mathematical model. A. Albers et al. optimized the crankshaft imbalance by utilizing multiobjective tools such as evolutionary design (ED) and genetic algorithms (GAs) (Albers et al., 2009) . In order to solve the above problem, the engineering method of improvement can be solved by using design of experiment This method uses design parameters to minimize the vibration sensitivity to noise in a quality design manner. Aminuddin B.Abu et al. researched crankshaft vibration level by utilizing the combination of influencing factors (Abu et al., n.d.) . In order to produces a good quality automobile that can compete marketplace, analyzing the characteristics of structure is crucial to obtain the best optimum design for vibration reduction and reliability, particularly of a crankshaft is a requirement of improving manufactures.
M e t h o d o l o g y
Design of experiment is systematic and accurate approach to data collection to ensure the creation of robust engineering conclusions. Taguchi method finds the settings for the controllable variables which minimizes the variability from the uncontrollable noise factors (Montgomery, 2012) Several control factors like geometrical parameters can be considered mainly such as crankpin diameter, main journal diameter, width of web, web thickness, pulley diameter, flywheel flange diameter and width of counterweight and Young modulus for the material properties. Therefore, eight factors assigned in orthogonal array of experimental design. In the Taguchi method, the variables or parameters design is called the control factor and each factor can be determined by changing its value to 2 ~ 3 steps which is called a level (Abu et al., n.d.) To consider the design for optimization of the crankshaft, the technique of optimization using design of experiment is applied. These eight factors are assigned to the first eight columns in the L18 array, resulting in the treatment combinations. L18 (2 1 x 3 7 ) orthogonal array has been used, it only requires 18 numbers of testing to be run numerically. Thus, if the control factors running by its sequence on each control factor, the influencing factor for the crankshaft can be examined. The level of optimum parameter set points are the set point with the highest Signal to Noise ratio and provide the optimum response with the minimum effect due to noise. The data is generated from the simulated space defined by the factors and the range of their levels. The sensitivity for each control factor is higher due to larger changes of level of the S/N ratio value.
On the other hand, the larger changes of level S/N ratio value means that reduction of vibration level is better for the reliability of the crankshaft. Regarding on the responses, main journal diameter obtained the highest S/N ratio and is the most sensitive control factors for the optimization of the crankshaft.
F i n d i n g s
Structural modifications are considered with geometrical parameters as well as material characteristics. The responses are obtained in terms of FRF graphs to evaluate influencing factors with optimum level. A proposed methodology improves the vibration response level based on frequency response of crankshaft structure. The larger changes of signal to noise (S/N) ratio value means that the lesser the vibration response, which is better for the durability of the crankshaft. In the study, it is found that the initial values of Young's Modulus and main journal diameter are still the best. A further work will focus on the combination of algorithms in neural network together with Taguchi method.
